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Design Methodology of Preform for Reducing Tool Wear in Cold Forging

J. H. Lee*, T. H. Kim**, B. M. Kim***

ABSTRACT

The die wear is one of the main factors affecting die accuracy and tool lifetime. It is desired to reduce die
wear by developing simulation method to predict wear based on process variables, and then optimizing the

process. Therefore, this paper describes methodology of preform design for minimizing wear of finisher die
in multi-stage cold forging processes. The finite element method is combined with the routine of wear pre-
diction. The cold forging process is analyzed using developed simulation method. In order to obtain preform
to minimize die wear, the Flexible Polyhedron Search(FPS) algorithm is used. The optimal preform shape
is found from iterative deformation analysis and wear calculation.
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Fig. 3 Forming process of the T-type speaker tip

Table 1 Solid preform header?

Upsetting ratio Cone angle Guide length Length of conjeal
s=lo/de 2a a portion of preheader
25 15 0.6do 1.37do
33 15 1.0d 1.56do
39 15 1.4dy 1.66do
4.3 20 1.7do 1.56do
4.5 25 1.9do 1.45do

Table 2 Simulation conditions for FE-analysis

Billet Material AISI 1020
Stress-Strain Relation™ 7= T45.00358 & (MPa)
Friction 2= 0.06
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Fig. 4 Variation of wear volume with iterations
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Fig. 5 Variation of upper and lower die wear with iterations
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Table 3 Comparison of wear volume and forming load

Wear Volume
Variables [Half Cone| Guide Load [
Angle Leugth &N) (15} =P ] x 500000)
Preform (dep) (o)
Upper Die] Lower Die
Reference™” 75 12 5025 | 7108 5185
Initial valve 9 1 4965 7593 5822
Optimal Preform 10.375 12.125 4940 6699 5204
—-— optimal preform
----- preform by reference

(i‘ Cf—_— ﬁre!orm by initial value
[

Fig. 6 Comparison of wear profile as finisher die applied to
three different preforms
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Fig. 7 Entire forming process of T-type speaker tip using
optimal preform
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Fig. 8 Distribution of effective strain within preform and
final product
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